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Abstract. Consider the set of all n-dimensional reliability 
vector measures of dynamical svstems. on which we define a set 
of operations. The basic properties of these operations and 
special algebraic structures are discussed. The results of this 
lecture have anv aoplications in the construction theorv of 
reliability vector-measures. 
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INTRODUCTION 
Denote by S(t) a stochastic dynami- 
cal system. Consider the following 
A (t), A (t), A (t) events 
w l?l. 2 ich ar char%krine 
of S(t) in t t 0 
the 
the condition 
time. Consider 
(1.1) 
vector function, where we assume that 
P(Ak(t +At) f P(Ak(t)) , 
(t 2 o, At=>o), (1.2) 
P(AkW) = 1, 
lim P(Ak(t)) = 0, 
t+w 
(1.3) 
(1.4) 
P(Ak(t))is a left continuous function 
of t> 0, (1.5) 
(k = 1,2,...,n). 
We shall say that /4 (S(t)) is an n- 
dimensional reliability vector-measu- 
re if the conditions 1.2-1.5 are 
satisfied. 
Denote by M the set of all n-dimen- 
sional vectop measures on which we 
define two operations as follows: If 
r +) 1 rz,(t) 1 
then 
.4+(t) d,(t) 
/,+- . 
Therefore (M ,.) is a commutative se- 
migroup. We 8an see that (Mn (d,p)) 
is not a semigroup, becasue 
(~(or,p)~)(a,~)~=~~+~~~ +p2, (denA) 
and 
Therefore if &Cd , then 
,then 
CA.81 
aa 
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The material of this paper 
ly related to the works in 
ces. 
BASIC PROPERTIES OF 
(%gJ 
is strong- 
referen- 
OPERATION 
If a#* then the operation Cd, Q) 
is not commutative because 
(2.4) 
and 
@. 2) 
but 
THEOREM 1. 
then 
and 
~(p,d)(~(Q,d)~)=r~.‘~Q~ & C2.4D) 
we obtain (2.4) and (2.6). 
Now consider the following equation 
'E CdtQ& (4 Q),,& = (k (% QX+‘@)~TI)~, 
from we have (2.44) 
9t&+Qf s =QE +dQ'i+p&. cZ.tr) 
If B+o from (2.4%) 
x= tiQE + (+dQ)& c2.1q 
follows. Since %QZO and 4[+Q=4, 
the vector z belongs to Mn. 
We say that 2 is 
%?‘,z 
associator of&, 
which depends only 
from P '* and ,&+ 
THEOREM 2. The following statements 
are true:If p,F E Mn then 
/4 (d&/VP c2.4k) 
and if W and 
fl ca+',&=j6(d@,J?, 
C2.45) 
then ; =R. If do B 
and 
fi ("#j=&(,Q)~ , (1.46) 
p;” 5 =$. If 0.&f-%4, 
/" (a,Q)~=(~(a,B)~)(d,P)~,(21C) 
then 
3 
= c+'4~ +(A-d=Q-j& (2.4:) 
Proof. Since a+gol ,(2.44) 
holds. Since (2.46) we obtain 
*~+PjG=G+$& (2.49) 
and if 
(&;68ho:d:p JE ihceno we ":z 
C2.20) 
90 5th ICM 
from which ,z=c follows. If(2.4ir) 
holds and o&t~g-*<~ then 
from which 
follows where 7 6 Mn. We say that 
3 is the coiutator of fi,p& . 
THE SUBSTRUCTURES OF CM&,(n) (+p,n)o(<~,&n) (3.B) _ 
Denote by n the set of all (c4,e) 
operations where d,eZo ’ 
.(q %] R * 
Consider the G= 
algebraic structure.Firstly 
we shall prove a quasi associativ law 
for the elements of G . 
isan LA- 
ana 
actorization of(<b,F>,g 
if (3.0) contains 
of all elements which have the form 
THEOREM 3. If -)I 
and the following con- 
ditions hold 
(1.4) 
(3.2) 
a=92 (3.3) 
then 
Proof. Since 
hold and 
(3.4), (3.2) and ((:::I 
further 
we get (2.26) 
Denote by (QQ??, fi > the sub- 
structure of G which is generated 
by that fi an% f 
'fi!F) 
. It is easy to see 
is the set of all 
convex linear combinations of /?? ,$, 
with the following composition law: 
If 
@.?I 
(5 r> 
Denote by (k&A> the 
set of all convex li:ear combinations 
of that b , Z,F . We shall say 
then 
C3.42) 
= 
(3.43) 
and 
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From(3.111 and (3.14) 
Therefore we have proved the follow- 
inq theorem. 
THEOREM 4. 
then 
(3.46) 
CONCLUSION 
The results of this paper give any 
tools to set up an equation theory 
for reliability vector measures, 
which would give an important help 
for the reliability theory of distur- 
bed systems. 
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